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Abstract

An effect on the environment and its protectionyplecreasing importance
in industrial activity. The leather industry hasebetrying for years to
accommodate to increasing demands. The best exammemodernisations in
tanneries, which notably have reduced the emissidowadays, the producers
must face up to new challenges. There is an intrg@ggessure to reduce the
amount of greenhouse gases emitted by industry.ETinepean Union has also
started the promotion of the best available teasg(BAT) and reduction of
“CO, footprint” by financing several projects. Withimet footwear sector,
examples of such projects are “ShoeBAT” and 56be” are carried on within
LIFE+ programme. Beside of development of a tooltfe calculation of the
enterprise’s effect on environment and providing #ntrepreneurs with new
knowledge on low emission techniques, in theseegtsjthere are gathered and
analysed data related to the perception of enviesinprotection issues by
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entrepreneurs of leather industry from such coestais Poland, Spain, Portugal,

Italy, and Belgium.

So far, research allowed us to draw the followiagatusions:

1. Knowledge on BAT and problematics of greenh@ases emissions is low
among entrepreneurs of leather industry.

2. In majority of enterprises (tanning sector imtjgalar), there are exploited
obsolete techniques and processes which constitutehreat for
environment. Some of the enterprises do not resheatlevant legislation,
using inadequate techniques and/or not monitoethissions.

The obtained image of knowledge on carbon footpaimi BAT and the
ecological awareness of leather sector entrepreneilk be confronted with
results of the planned questionnaire surveys thiit alow evaluating the
effectiveness of promotion tools developed withiRE+ programme.

Introduction

The leather industry is commonly considered asrenmientally unfriendly.
In spite of continuous modernisation of tannindhtedogies and growing pressure
towards the reduction of the effect on environmtd,leather sector is treated as
an unavoidable and the neighbourhood of the pramugiant is often perceived
by local residents as an unwanted factor, whichirdéim a quality of life and
reduces the prices of real estates.

On the other hand, in European Union tanneriesniSpaand Italian in
particular), there has been significant technoklgicogress achieved, which aims
to accomplish ecological sustainability. Positiwlegical modernisations have
been made as the foremost activities to guaraei@mnity with the demands of
local societies. An active cooperation with alloaistof the supply chain allowed
achieving notable successes in the field of enuiemtal protection. These
changes include the following:

* Reduced water consumption,

» The substitution of hazardous chemical agents ledth harmful ones,
*  More efficient wastewater treatment,

» The reduction of generation and better reuse ddgical wastes,

*  Waste recycling, and

* Incineration and energy recovery from wastes.

The analysis of our leather sector indicates thathér technological
development is necessary. This development musidraze with international
standards as well as with the improvement of ttedogical image of the whole
sector. To achieve this aim, the priorities of aesand identified technologies
have been outlined, which will significantly reduttee effect on environment.
Additionally, the implementation of these techndésg may bring notable
financial benefits for entrepreneurs. However, lgude investments require
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significant financial expenses; moreover, the quaif the final product is often
affected. In the ShoeBAT project, realised withinLB-E+ programme of
European Union, data has been gathered on variggtsalailable technologies
(BAT) in the leather sector, including implemertatiexamples, advantages, and
disadvantages of every solution.

One should highlight that Europe plays a significesie in international
leather trading. Italy and Spain, the main Europeatwear producers, account
for 20% [19] of the global leather footwear expprsth the European leather
sector representing 23% of tanned leather produeettiwide [19]. On the one
hand, the European footwear industry consists darge number of small
enterprises. However, there are differences betwesmber states: French and
German enterprises employ on average about 100eveprivhile Spanish and
Italian only 15. The other Member States are pldid/een these two extremes.
For such small companies, it is very difficult txass to the most environmentally
friendly techniques; therefore, the ShoeBAT projmciprimarily addressed to
these SME companies. One should also stress tsitel of small size of leather
companies, in total, the leather sector gives eynpdmt to huge number of
workers. In 2009, the footwear sector covered ZB,&@terprises (including
components suppliers), generating a turnover of Eifiibn and a production
added value of €20 billion, and directly employjl,000 people [20].

1. Best available techniques for tanneries

In the project, the most important considered BAWantioned in BREF
document [1], which is a catalogue of commonly ateé as the best available
technologies in the EU, were considered. Below vesgnt a review of several
BATSs, including their advantages, disadvantaged,esample applications.

1.1. Chromium-free tanning

At the moment, the most dominant method used indaes is processing
leather with chromium salts. These chemical agergsonsidered as hazardous
(EU Directive no. 2002/95/WE). Even small quansitaf hexavalent chromium
may negatively affect human health. Contact withtaminated substances is
associated with occurrence of allergic symptomsxadalent chromium
penetrates cell membranes. When it enters thescellérior it is reduced to
trivalent, which releases electrons damaging thiscenembrane. Then it
participates in the formation of the complex comuuats first of all with DNA,
which leads to its deterioration and consecutitieé/occurrence of cancer [2].

Admittedly, restrictive legislation practically hasompletely eliminated
CrVI; however, at the moment also Crlll is consa&terto be potentially
dangerous. Additionally, there is always a riskrahsformation of “harmless”
Crlll into harmful CrVI [3]. The alternative for comium technologies have
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been known for ages and had been used long bdferehromium salt solution
had been developed. Vegetable tanning methodsharfotemost technologies.
In comparison to the chromium technology, the vaiglet method is inferior in
many aspects. First of all, the rheology parametéithe product are affected.
Therefore, research to substitute chromium withkeogubstances continues to
take place, for example, titanium.

Titanium has a proven usefulness for the produatideathers. It is a non-
toxic metal that has several advantages. Titanailsidcompatible, inert, gives
no allergic response.

Titanium bounds with leather’s collagen in an agalal way to chromium.
An unguestionable advantage is that titanium faatés production of leathers
in a wider range of colours. It is deprived of tigomium-tanning disadvantage
— the occurrence of a blue tint, whereas titanivsnnéd leathers are
characterized by a yellowish tone, which allows thaners to obtain pale
colours. The application of the technology doesreqtiire any additional costs;
however, it also brings no significant savings ahé main advantage is
diminishing the effect on the environment (elimioat of chromium, less
chlorides and sulphates, grease and oils needdxhfos) [4].

Titan tanning technology has been introduced ineisvtanneries, for
example, in INCUSA Tannery in Spain.

The other tanning technology, which may be usedeats of chromium
salts, is tanning with oxazolidine compounds. OXdites are saturated
heterocyclic compounds prepared by reacting pringmino alcohols with
formaldehyde. Monocyclic or bicyclic oxazolidinengi structures are formed,
depending on the choice of starting chemicals Thhanks to this technology, it
is possible to obtain more biodegradable leatheith &n appearance and
properties suitable for the manufacture of shoessadiner leather goods.

In relations to the effect on environment, the paters of produced
effluents are comparable with chromium tanning, ferformed analyses have
proven better biodegradability. Moreover, therehigher probability that
chromium-free effluents may be reused, for examiplagriculture.

Regarding the proportion of oxazolidine used (3566), no differences
were found in the leathers, which promotes the econ viability of the
technology, since the higher oxazolidyne cost comgbao chromium salts
(2.5+3 €/kg for oxazolidine versus 1 €/kg for chiom salts) is compensated by
the lower dosage (3% of oxazolidine versus 8% obiciium salts).

Despite of numerous research projects that conflren high quality of
oxazolidine-tanned products, as well as the faat thady-to-use formulas are
available on the market (MP Angus Company), thedaies approach with fear
to the implementation of this technology and oneuth assume that the
chromium tanning will still dominate in the futur€herefore, the eco-friendly
technologies for tanneries using chromium are gfartance. An example of
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such a technology is the separation of chromiuns $adm the aqueous effluent
stream by precipitation, with dewatering of the gipdate. The precipitated
chromium may be used as a partial substitute feshfrchromium salts or the
chromium sludge may be used as a raw material bthanindustry. From the
chemical point of view, chromium recovery is a sienprocess, but it needs
strict analytical control and requires special pquént such as the following:

» A separate tank for collecting spent chromium tagdiquors;

» Material to analyse the chromium content, acidity] alkalinity;

» A tank with stirrer and pH control for adding thight amount of alkali for
the precipitation;

* A sedimentation tank for chromium hydroxide setjin

» Afilter press or centrifuge for the chromium hyxiide sludge; and,

A tank with stirrer and heating equipment for thesplution of the
chromium hydroxide by concentrated sulphuric acid.

In the case of double precipitation, the use o$ifd®our to absorb fats and
other chemicals present in the spent chromium tanhguors is necessary —
more filter presses, more chemicals, more timesipiired, and consecutively
the higher costs are involved.

The liguors containing chromium are collected Bpacial tank, after which
the chromium is precipitated by addition of an &lka&he precipitated
chromium is separated from the supernatant, aftéchwthe chromium sludge is
dissolved in concentrated sulphuric acid (for 1GgO; as precipitate about
1.9 kg HSO, is required). The supernatant is generally digprto the
effluent. Any alkali will precipitate chromium, buhe stronger the alkali, the
faster the rate of coagulation. Below we presewtrsed options:

* Sodium hydroxide or sodium carbonate will lead tfast precipitation and
voluminous sludge;

» Fast precipitation with additional agents (poly#lelytes) to facilitate
coagulation has the advantage that only simple tiimg is necessary;

» Slow precipitation, e.g. magnesium oxide, giveseaseér sludge, which
allows for decanting. (Another advantage of the o&gO is that any
excess addition will not cause the pH to rise beybd, so that any sludge
redissolving at higher pH levels is avoided.)

Based on reports, the recovery processes are @ffiteent (even 99.9%).
The recovered chromium sulphate solution can bgcted into the tanning
process by replacing up to 35% of the “virgin” amiaom salt. Italy and Portugal
each have one common chromium-recycling unit. Thentpin Italy was
designed to receive 400-500° raxhausted floats per day from about 250
operators and produces 2000 kg@zrper day. The tanneries mostly use a
mixture of 1 part recycled to 2 parts fresh chramisalts. The primary driver
for establishing this plant was economics, becaarsergy is saved because
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neutralization and filtration take place withouetheed of heating. Of course,
environmental reasons were also taken into accouoivever, one should
remember that chromium recovery requires the usealkdli, acids, and
auxiliaries. Consequently, the quantity of neutsallts discharged to the
also has the disadvantage that a slight changkeircolour may occur, since
organic compounds can produce a greyish tint. df dbhieved quality of the
final product is negatively affected by the usere€overed chromium, the
chromium can be used for tanning of split. The diisatages are not as severe
as in recycling the liquors, because the conceatratf organic compounds,
which is usually low, does not disturb the precifign process. Chromium
recovered in this way resembles, in a higher degtiee quality of fresh
chromium; therefore, this technique of chromium cppitation tends to be
favoured over direct chromium recycling.

The technique can be implemented both in new amstiey plants. It is
independent of any local conditions and can beihtced in any tannery using
chromium as a tanning agent. In practice, it hankapplied in larger tanneries
or in common effluent treatment plants. It is ngipropriate for treating
effluents from high-exhaustion chromium tanning.

The advantage of slow precipitation is that no gtweent in filtering
equipment has to be made. However, it should besstd that slow
precipitation may not always be technically possibas fat and protein
impurities may interfere with the settling of theegpipitated chromium. In
conseqguence, the economic feasibility will dependh® exhaustion rate of the
chromium-tanning agent and the quantity of chromiligmors generated. In
general, the lower the exhaustion rate during teaind the higher the volume
of the floats, the higher the economic feasibilitg, 15].

Data from 2004 indicates that the investment casafchromium treatment
plant for the treatment of 100 m3 water containihgomium is approximately
350 000-450 000 EUR.

Several central chromium recovery installationsehbeen constructed in
European tannery conglomerations in order to befrefin economies of scale,
e.g. Consorzio Recupero Cromo SpA, in Italy. Sonthvidual tanneries have
also been able to implement chromium recovery ta si.g. in Germany (e.g.
Bader and Gmelich) [16], and Italy and Sweden (ES8weeden AB) [14].

1.2. Replacement of hazardous chemical substanaegh environmentally friendly

Chromium salts are not the only substances that fammful for
environment. In various stages of production, thera need to use chemicals,
and an opportunity to introduce BAT.
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Such a production stage is finishing. To achievatamactive and desirable
effect, leather is treated with various chemicdistances, dyes foremaost. Some
dyes and pigments (particularly yellow, orange,egjecontain heavy metals,
such a cadmium, lead, chromium (V1)), which shduddreplaced by compounds
based on organic substances. Unfortunately, orgagioents are less effective
in concealing leathers’ defects than “metallic’mpients; therefore, applicability
of “organic” pigments is limited to high qualitypat- and scar less leathers.
This limitation also affects the cost-benefit rasioce, despite of the fact that
changes in production cost resulting from slightigher price of “organic”
pigments is insignificant, due to necessity to higg quality leathers, the final
price is notably higher. Despite of this disadvgsetathe technology has been
implemented in several tanneries — in Spain isiduin 95% of the plants.

Another processing stage where the BAT may be doited is the
degreasing stage. There is an option to replaagbahted organic compounds
either by non-halogenated solvents or by changingr ado an aqueous
degreasing system. The linear alkyl polyglycol ethearboxylates, alkyl ether
sulphates, and alkyl sulphate can be applied.

In the stage of aqueous degreasing of sheepskiae ts a possibility to
use of linear alcohol ethoxylates instead of alkgipol ethoxylates. Surfactants
are used in many different processes throughouttdéheery, e.g. soaking,
liming, degreasing of sheepskins, tanning, andrdyeNonylphenol ethoxylate
(NPE) surfactants were used in the leather industrthe past. NPEs can be
degraded to smaller chain NPEs and nonylphenoh bbtvhich are toxic. The
European Union carried out an extensive risk ass&sis of nonylphenol that
concluded that nonylphenol displays an endocrisedgiting activity. The use
of NPE in leather processing is now restricted urtde REACH regulation. Its
use is banned, unless there are adopted such resaghich prevent release to
waste water or there are employed systems withiapgeatment where the
process water is pre-treated to remove the ordaadtion completely prior to
biological waste water treatment (degreasing oéphkins) as it is specified in
point 46 of Annex XVII of the regulation [11]. Imheepskin processing, a closed
loop cycle is adopted in order to avoid dischargdsoctylphenol and
nonylphenol ethoxylates. The main alternativeshim degreasing of sheepskins
are linear alcohol ethoxylates with different chdémgths and ethoxylation
degrees. The efficacy of C10 linear alcohol ethateylas a degreasing agent is
comparable to that of NPE. In this application, anaphase with very low
surface energy is formed that is converted intoagrnosemulsion. A process for
the recovery of the surfactant and fat by solvastilihtion using heptane and
ethanol has been demonstrated on a pilot scale Tt¥ best recovery rate
found was 75%. Each one of the aliphatic ethoxgletcohols has distinct
properties, so that the process design differs riilipg on the material chosen;
therefore, the process requires more attention tealized with “standard”
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methods. On the other hand, an advantage of theaégy from the point of
view of the producer is the lack of the necessftpreliminary purification of
effluents before the biological purification.

The other substances containing halogenated cordsoware flame
retardants. Actually, firm leather with a densedilinterweaving is itself more
flame resistant than other leather types [8]. Tlwees flame resistance is
possible by applying appropriate syntans and thitiad of melamine resins in
the retanning process, as well as by selectingldeitfatliquors. Furthermore,
the application of, e.g. ammonium bromide, leads tiame-retardant effect that
is sufficient for some applications. As an alteiveatto brominated flame-
retardants, phosphorus compounds, such as ammaulyphosphate, may be
applied. Additionally, silicon polymer products dsi finishing can give some
fire resistance, in that they burn to leave a wgsiof silica (Si@) which protects
the leather. The advantage of the technique isitltan be applied to both new
and existing installations. Unfortunately, for sotypes of leather, the affinity
to the leather is insufficient. The flame proofiafjsome types of waterproof
leather may still require the use of halogenateshtbals. The technology has
been introduced in large number of installationEumope.

1.3. Reduction of water consumption

The tanning sector is commonly considered as vzaesuming, so it is not
a surprise that tanneries are looking for solutioeducing water input. Of
course, the concern for environment is not a sedson. The cost of water and
resulting management of wastewater is, at the mgroae of the most notable
component of costs. One should stress that therityagd Polish and European
tanneries, even those that represent an “averageél,| have achieved
significant success in this field. According toteria related to the “ecolabel”
award, the following limits to water consumptiorr filne tanning of hide and
skin shall not be exceeded [6]:

*  Hides: 35 nit,
«  Skins: 55 rit.

Based on IPS’s knowledge, most Polish tanneried these requirements.
Regarding the other countries, a water consumptafn approximately
12-25 ni/t (for bovine hides) can be achieved if the tagpraperates efficient
technical control and good housekeeping. The ecant@asibility of a change
in consumption to this level depends greatly ondb&t of consumed water. In
Germany, some tanneries use 15-28t.mA tannery in the Netherlands,
processing bovine hides, uses about 38.m

The way that is possible to reduce the amount aémeonsumption is to
adopt various technologies, for example, purifyamgl storage of wastes used
at the initial stages of production. For the pugpad the secondary use,
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post-tanning and post-dyeing water is purified ipedimentation tank and used
for soaking in the liming drum and as post-limingshes. Acidic effluents are
purified mechanically and then alkalized and sedii& with the addition of
polyelectrolytes and metal salts. The obtainedfigariwater is used for soaking
in the first rinse stage after liming. Water frohe tsecond soaking after liming
should be collected and sedimented and may befosdle first soaking. Due
to high sulphide and organic contamination, thet fiinse requires the treatment
to be purified. This technique provides savingsatdo 20% of total water
consumption. On the other hand, the side effeclsidie a build-up of the salt
content, an increase in temperature, as well adlems arising during
biological treatment of the effluents. One shoukbaake into account higher
energy consumption and a more complicated producgocheme, which
consecutively may require increased employment. éd@w calculations based
on data obtained in the reference company with rapleyees (Josef Heinen
GmbH & Co. Kg, Wegberg) assume that average sawangt0 000 EUR per
year and there was no reported any deterioratiaquafity [9]. It was achieved
at the investment cost of 298 000 EUR.

In Poland, the sensible solution seems to be theagament of rainwater.
The amount of rainwater that falls onto a tannéey will vary according to the
weather pattern for the locality. It is good preetfor rainwater falling on the
roofs of the buildings to be collected separateiyrf the process effluent so as
to reduce the volume of water requiring treatmimhay be useful to store it for
use both in process operations as well as for génee (cleaning).

A further reduction in water consumption can beaotsd if rainwater
falling onto all area of the tannery is also diedrtaway from the process
effluent stream. Rainwater from paved yard areawliich spills of process
substances (chemicals) are present is collectacescess effluent; therefore, it
is recommended to design operations so that thet giara used is as small as
possible, so as to minimize the amount of rainwetdected [7].

The other question is cost-benefit ratio of theestment. In Poland, on
average, there is reported 600 mm of rainwateryper. So it is possible to
gather (theoretically) 6 000°hper hectare, which (based on ecolabels criteria)
is enough to process about 171 tonnes of hidesrdtks for delivery of water
and collection of sewage vary in various areasaém, but, for the assumed
cost of 15 PLN, the potential saving are 90 000 PLN

1.4. Reduction of chemical content

Regardless the efforts to substitute the hazardments with harmless
ones, there is always a necessity to use agertartha potential burden for the
environment.
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It is possible to achieve by the rearrangement rofipction stages. An
example of such an approach is to split leathéhénearlier stage of production
to reduce the amount of leather to be treated vetining agents (obtained
wastes are not subjected to the further treatm@&ayings in chemicals per
square meter of the final product during the stiagieveen liming and shaving
are directly proportional to the weight of wastengrated in the lime splitting;
moreover, eventual non-tanned wastes are less hlatonfthe environment and,
in comparison to the tanned leather, comparative®yl biodegradable. The
technology’s inconvenience is the fact that leatpdit after liming may require
more shavings after tanning since splitting aftairlg is less precise. It may
lead to the generation of more wastes. Thereforgpplications where more
uniform and exact thickness is required, the difteing splitting is unavoidable.
Moreover, in the case of extremely thin leatheterdiming splitting may result
in diminished efficiency of the splitting proceds. such cases, after tanning
splitting may be a recommended solution, sincesfilié leather may be used in
further processes [13].

Theoretically, this technology may be used in aid aew installations, but
it requires purchase or modification of splittingachines. Machines used in
after liming splitting and post tanning splittingeegenerally identical; however,
it is necessary to introduce some modifications remprecisely, there are
required rollers of different hardness and roughndee to these disadvantages,
a single machine cannot be used for both methodwpldfing simultaneously.
Investment costs include about 140 000 EUR per spditting machine. In case
of a used machine, the cost may be significantyced.

The other option to reduce chemical agent consumpis to use
“intelligent” chemicals. An example of such a s@utis to carry out dehairing
by dissolving the hair root rather than the wholgr.h Consecutively, the
concentration of hair breakdown products in thduefit is reduced. The hair
comes out of the follicle without being macerated #s structure is preserved.
The obtained hair may be managed by various metidtdwugh it is difficult
to find an economic outlet, hair can be reusedllasgf material or as a fertiliser
(low rate of releasing nitrogen). An example plamBweden has implemented
hair-saving since the end of 1998 for all produttibhe generated hair is used
by local farmers as a fertilizer [10].

Generally, sheep wool and goat hair are easieretb $he biggest
advantage is that hair is not included in liquiflueints. Hair has a very high
organic load; therefore, its presence in effluewdsild result in high production
of sludge. Additionally, there is a lower volume siudge for disposal or
treatment (The volume of sludge is reduced by 1%-3Mere are also reports
that there may be obtained a reduction of the amofisludge dry matter to
100-110 kg per tonne raw hide). Moreover, a savimgvastewater treatment
chemicals is achieved.
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The hair-save dehairing techniques are based ordifferent chemical
behaviour between the proteins keratin and collagamilagen is the leather-
making protein of the hide while keratin is the dhble protein, stabilised
through disulphide (-S-S-) bonds. The resistancekefatin to chemical
degradation can be substantially increased byniexat with alkali (but without
sulphides). The alkali transforms the sulphur ctiogs into different, highly
resistant thioester bonds. Mature keratin is mucieneasily immunised than
immature keratin. This increases the differencelégradability between hair
and hair roots; thus simplifying the hair-save dehg technigue. Immunisation
can be achieved by using sodium hydroxide, limecalcium hydroxide and
usually takes 1-1.5 hours. Several commercial $aie techniques are
available on the market. One should admit thesdtisols are not suitable for all
types of raw hides and leather products. In Itélys technique is applied to
bovine hides for footwear, leather goods, and wibkof, but not to bovine
leather used for the production of sole leatha@pajoatskin.

A hair-save technology for sheepskins, called jantconsists of the
application of a semifluid paste on the flesh sidléhe skin, composed of an
inert material (kaolin or other) containing sulphidnd lime. The treatment is
carried out in a warm environment (max. 30°C) aia$ several hours [18].

Modern hair-save dehairing techniques include speeguipment for
recirculating the float and separating the hairir H&paration is preferably
carried out simultaneously with hair loosening, ae to minimise the
degradation of the hair [13].

The technigue requires capital investment for @gstanneries. The basic
investment includes cost for a drum (wooden, sixeddmetres) equipped with a
system for recycling water and with a filter forimeemoval is around EUR
100 000-130 000. Besides this cost, there will dsscfor the reinforcement or
construction of appropriate concrete foundations. éxisting drum can be
rebuilt introducing channels and washing systemetgcle the float in order to
separate the hair. The cost is estimated at EUR-SDO0O0O.

Examples of tanneries that introduced this BATEImo Sweden AB, Rino
Mastrotto Group — Division Calbe (ltaly), Lapuanh¥a (Finland) [14].

During deliming, there is eliminated the alkalinitpused by lime on the
collagen. Ammonium salts (NH4CI) are usually used this process. At the
moment, it is recommended to replace it by wealawig acids. Examples of
such substances are Magnesium lactate, organis sieah as lactic acid, formic
acid and acetic acids, or esters of organic a&idgironmental benefits that can
be achieved using this technique are reductioritaigen in the effluents and a
reduction of gaseous ammonia. The deliming prodacts usually based on
various organic and inorganic acids, esters of agilic acids, non-swelling
aromatic acids, etc. A deliming auxiliary basedesters of carboxylic acids will
normally be added at a concentration of 1.5% on weight. These agents
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increase the COD load [13]. No data have been ramdiable to evaluate the
substitution of ammonium in the effluents againshigher COD load and
against the effects of the various substitutes imeatl above.

The technique can be applied to both new and egigtiants. Negative
opinions have not been reported on the qualitythencontrary, positive effects
on the quality of the pelts are observed.

A significant disadvantage is that ammonia-freaéndiely with commercial
products may be more than six times as expensigelaring with ammonium
salts; on the other hand, less bating agent isesuiesitly needed. [12, 13].

Conclusions

Within the ShoeBAT project, there have been idedifnearly seventy
BAT for tannery and footwear industries, which given opportunity to nearly
every company to improve their eco-friendlinessyéeer, many of these BAT
are beyond the capabilities of various tannerieanning process requires
several stages to process a leather from raw higd¢e high quality leathers. It
is not possible to make the whole process complet@lironmental friendly; it
simultaneously offers a great opportunity to immgrosven a single stage.
Entrepreneurs, encouraged by legislation (ban garabechemical products) as
well as increasing cost of management of sevemymts (for example water),
have developed/introduced various methods. Theaicessful implementation
depends on several factors, sometimes indepenflém entrepreneur (climate,
availability of raw materials). Additionally, tanres in Europe are under heavy
pressure of competition from countries (Pakistath ladia foremost), which (in
practice) do not take care of the environment dratefore may offer much
cheaper products. Therefore, European tanneridsrebatroduce any BAT,
have to take into account many factors, mostly envoal. One should admit
that some investments may be supported finandsi§eU, but this support is
limited only to initial investments, whereas regudectivity (e.g. purchase of
chemicals) is entirely on the entrepreneur.
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Promocja najlepszych dosgpnych technik oraz proekologicznych
rozwigzan dla przemystu skorzanego véwietle prac prowadzonych
w projektach programu life+

Stowa kluczowe

Slad weglowy, najlepsze dogbne techniki, BAT, przemyst skorzany, O
protokét z Kioto.

Streszczenie

Oddziatywanie na@rodowisko i jego ochrona odgrywsagoraz istotniejsg
role w trakcie prowadzenia dziatalém przemystowej. Przemyst skérzany od lat
stara sj dopasowé do wzrastagjcych wymaga. Najlepszym przykiademas
zmiany w garbarniach, ktore znace zmniejszyly emisgj zanieczyszc#e
Obecne czasy stawigprzed producentami nowe wyzwania. Wzrasta presia,
zmniejszy poziom generowanych przez przemyst gazow cie@agmh. Do
promowania najlepszych depnych technologii (BAT) i obrenia sladu
weglowego” produktow wiczyta sé rowniez Unia Europejska, finansig
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szereg projektow. W obszarze przemystu skdrzanemykladem takich

projektéw g ,ShoeBAT” oraz ,CQShoe” realizowane w ramach programu

LIFE+. Oprécz opracowania nadzi do obliczania wplywu dziatalsoi

przedsg¢biorstwa nasrodowisko oraz dostarczania przetsbrcom wiedzy na

temat niskoemisyjnych technik, w ramach tych prijek s zbierane

i opracowywane dane dotygz postrzegania kwestii ochroénpdowiska przez

przeds¢biorcédw z brany skérzanej z takich krajow jak: Polska, Hiszpania,

Portugalia, Wtochy, Belgia.

Prowadzone dotychczas badania pozwolity sformutoweastpujace
whnioski:

1. Znajomé¢é BAT oraz problematyki emisji gazow cieplarnianyalérod
przedsgbiorcéw z brany skdrzanej jest niska.

2. W znacznej c#ci przedsgbiorstw, zwlaszcza z brap garbarskiej,
stosowane g przestarzate techniki i procesy stwagzaj zagraenia dla
srodowiska. Niektore z przedsiorstw nie stosuj sie do regulaci
prawnych, wykorzystuc niewtgciwe techniki i/lub nie monitorgg emisiji.
Uzyskany obraz wiedzy przegsiorcow z przemystu skérzanego na temat

sladu weglowego oraz BAT, a take swiadomdaci ekologicznej, zostanie

skonfrontowany z wynikami przewidzianych w projaktabadéa wsrdéd tych
przedsgbiorcéw, co pozwoli na ocenskutecznéci oddziatywania zbudowanych

w ramach projektow LIFE+ nagdzi promowania prsodowiskowych rozvwgzan.








